24                                             CAST IRON.

of water, and that instead of breaking when there was least metal,
it gave way nearly on the lines of weakness. He also gives
a drawing, Fig. 12, of the breech of a cast-iron cannon, and
another of a section of a trunnion showing weak lines. The
gun will burst at one of these weak lines.

Let us now look for a means of remedy for Figs. 7 and 8.
Fig. 13 is a section of a round casting of cast iron, and Fig. 14 a
flat casting with the edges rounded.

The lines of crystallization are still perpendicular to the cool-
ing surface, but there are less lines of weakness, the change being
gradual. Fig. 15 is the same figure as Fig. 9, but all angles are
rounded, and all lines of weakness are prevented.

If the hydraulic cylinder of Fig. 11 had been round as in Fig.
16, the cylinder would not have given way and less metal would
have been used. In the construction of all castings all angles
should be avoided, and all curves should be made as large as
possible.

Molten cast iron should be poured.as cold as it can be and
fill the mold, especially in large castings, to allow of as little
decrease of volume as possible.

In the case of the same iron poured in a casting that has both
heavy and light portions, Fig. 17, the light portion cools first and
shrinks most, while the heavy part cools last and shrinks least.
This causes a tension all along the line ab, each particle in the
thick part trying to break away from the thin part. This may
not cause fracture, for the thin part will probably buckle. If the
corner at ab had been made a large round, the change in cooling
would have been more gradual.

This explains the cracking of the arms of pulleys where they
join the rim, either m the mold or after being taken out.

Flanges or thickening on any part of a casting act m the same
way. A runner often keeps one part of a casting hot while that
around it has become solid. The cooling of the runner will
afterwards often pull away and crack the casting.